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(54) SEMICONDUCTOR LIGHT EMITTING DEVICE AND ITS MANUFACTURE 

(57)Abstract J . . . . . . A 

PROBLEM TO BE SOLVED: To provide a semiconductor light emitting device which is improved 
in moisture proof by improving the adhesion between a resin sealing body and a resin stem and in 
luminous efficacy by improving the reflecting efficiency. 

SOLUTION- A semiconductor light emitting device is provided with a semiconductor light emitting 
element 1 a resin stem 10 which houses the other end of a first lead 21 that is led out on one 
end side and connected to the first electrode of the element 1 on the other end side, the other 
end of a second lead 22 that is led out on one end side and electrically connected to the second 
electrode of the element 1 on the other end side, and a bonding wire 4 that connects the second 
electrode of the element 1 to the other end of the second lead 22 and has a recess filled up with 
a light transmissive resin sealing body 5, and a projecting section 9 which covers, the entire 
upper surface of the stem 10 and the side faces of the upper section of the device from the 
upper surface of the stem, 10 to a prescribed distance from the upper surface and is made of a 
light transmissive thermosetting resin which functions as a lens. The projecting section 9 is 
formed by curing a fluid resin in a mold for molding a sealing case. Since the projecting section 9 
continuously covers the upper surface and the whole side faces of the device, the adhesion 
between the section 9 and stem 10 becomes higher. 
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) §Sft4±&K, &g*FUXK«fc4*??2gffcs!>& 
<fc4. 

[0 02 6] y- F? U-A(CttUBSH 0 A# 

flffl34rct»*©"C. »t-a i o©®HJb#Sir 
y^F7U-A©J0I#pJfcKfcS. Sflt 

[ 0 0 2 7 ] *«:• **M©*»*lfe*8BOS!iS*ffi 
*R9W4. B57bSH8tt. *«B8C0* 1 «ttf*0* 

MS 7 » % *3KHt«lll©Rtt»****' 4XSOIRBB 
0, H8& «fi*^A©I^BRtf ¥118^*4. 
[ 0 0 2 8 ] H 1 CC*-r*3f»5BiaS«*»Srt"*fc«> 

k. »©*u*Wrt>ft4. st. y-F7u-A«iMi 
SSEKOiu ilCTfflttttJjJi£* + efwrtK4>y* 

UWHil»»6ft*iHBI 1 0 A 

(ii^rA) i o«qns3ti« (H5 ( i > ) . mn 

0 ij-|r 7 u-A«r*flE-f*y-F*«f£©*fiIK:iaBS 
nri^, y-F©loK:**»»3HR*l («T. ^ 

SCCAg^-^h&^ficiOH^T* (B5 (2) ) • 
^ ? ^<D® 2 ©^SCCtiTjO^ AlsWA 

•T* (05 (3) ) o #0t v ^^^»«3tirc»4Dfl 

awmwfttt«ii*3afW'* (H5 (4) ) . »■ 

(5) ) . ^or, ii±ffier-^M«:«flixrAa)±S 
io fi&£iStt* (B5 (6) ) . c©»axsccot>r k 

[0 02 9] S±^^-X^l l(Ctt, ^I4^I&12^ 
0*-e©±BB*TKLtaiWTC>*. ^h^/<4ft*y 

-F2i, 22m±m*-*m iwK*afc«*"c 

Ttfrc^<. y — F 2 K 22^lt±ffl^-^Ml IK 
^SU/c«t«©**«fWS^«ftT4Sr^U. « 

^6»0ffi-r (05 (7) ) . C©IBBlflrttfiefflOT 
so c^jct^. ¥«b(MDBt«±ffl^-^ai©rtiiK»o"C 
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T* (B5 (8) > . WC* ¥»^#SaB©^* 1- * 
<B5 (9) ) . 

[0 03 0] H7tt. IS (6) , (7) <Dm2<DljWi 

ran»B2<c* f ^ >*tuz>>pu <t$>i oo^as i 

CC, U-F2 1, 2 2#£e»l 3CC^8-T*. -f&fc 
fe, i;-K3&JSihffl4r-^SSCC^6«c^O'r. U-F 

WcSfchlB* («JJi«h) c£om>. H1K5**¥* 
#ot, 36u»9<DJSffitt , ;-"Fi««ttux*j6r. 

Bf3EOIBWy*r*brt»*. C<DfSKiyl*> itjhffl*- 
*S1 KD3S&SP1 3<D®$yCCffl^-T5. %&<DCt 

rasa*, ij-Fi»jhffl^-^ai®B©^-* 

<, KxfAtcMlt^^. 3«. (Ml 

XfAl 0*Wffci*Ccy-F CJ-F7 1/-A) # 

[0 03 1 ] H8tt, IS (6) , (7) ©*3©*S 

aai4*»««. B8« k *fis*^Aio<DHWc 
<fc-r*c£#rsa. 

[ 0 0 3 2 ] **M©»2 ©*»»*^««:o 
t>rl«WS. H9tt* ^^ft^^SO^MHSCXW 
Mia, H10». C©4^«I^WflEr*«tt* 

f a i o tcmttztm* i «hr3*v jwwhmi 

MBiXf-Ai 0©±ffli**i«c«<«Bfflta5J:5«c» 

tbWft*. it*. *ffi»9t«n^A 

10©Sit5?IfiJ©**aLi:«:iB«3n"Cl>*. *fc. * 
©R9fflL»***< $Ht*-rAl OOBO 

*^<t 0 y - F 2 2 *#fi©2K:£tt < J: 

9. #>?w>*7 47©^£i»sooo. *n«tt 
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[0 03 3] ^HIW9«:»fiWa«:tt. HI OfcTnOfc 
<fc^tC, illtflHr-Xfil liWUXf-Al O0BMB7 

KxfA 1 0 ^JbM^6^±ffi^-^S(Da«i8}Ii 1 
2<D*fcA9iitNfc5fc , r&. cOct^ccT^i. i£S> 

-*Sll 1 tWBX^Al OiOWCCfiai (®10<DM 

«a, b> tzmmtt. nmttcMkm tetter* 
mb*?-* i o tomsubmrnxm* 

-r*fc&K, ^fliXf* Al 0£»jtffl*-*fi£*««l 

«c9. sjtJ8**-*sn i t«nt^f*Aioi©a*^ 

<r&<, 

[0 03 5] H 1 1 *#JHl/r 
3Hfi«©8«Oiet*ffi**W-r*. HI IB. S9tc^ 

RjtiBtOBfffiia-C**. »rA 1 0 itt±ffi^r- 
Xfil lO*©SBW>IBl 2it**^*>«&*K. 

1 1 i^HlX^Al 0<DDDg|$7 <fc©H*«:*WbttfflHI 

0^±®^e»M±^^-^M©^SfcffiBl 2©*tcA0 
iXtf^^Kir^o H*©ffi«imB«, dbMO**^6g 

*fc. ^HiXf*Al 0<DOQgPCC^»^©SS?Ll 5^: 
[0036]^ 3 ©¥*#ffc3fc£Ki" 

H^cc, ^ft^esR^/^f-ASWffiH-COESI^JS 
< , <b < CC, 1 n G a A i P*0*»*»*«?-©«l«: 



(8) 

13 

#uwwfi$>?4y9y4* (a ui&) k#u wb 
[ o o 3 7 ] ceo* 5 &se*o*«*^«atc»t 

r, *S8ftW©*»#«tsa«:*$i>rtt, 0 1 ill® 
jwcbb^a i ocDiaBi5«:^';3>^ii^3tffl-r^>c 
u &z.m vm* v u x *a u < «« t s i* * c £ * 

<0***»ia8B«:«fltr * C t tfiV * s . 
[0 03 8] 012 *#JHt^o % *a«a*tt«COC» 
■CKWrSiKT<OJn<*C*S. *1\ ft (Fe) £X 

«^ (cu) sfr&&*y-F7u-Afr6»j«sftfc 

-J-F2K 2 2*«i#Wv- (LCPK SPS, 
P P S*©iiW(IS14JRniaitt«JiS«:^ 3 

SSL, lSAs^-ahSt^ 

0 0XIX2liaHfflSrftfl*H»TS. 3 $2 5- 
* 3 0 m mCOA ul&4 r*SW*«aW- 1 i V - F 2 2 

1 0 CC?iT Lr ******* liAug4 «E±K:» 

so. i 5ox;x5ieiaigaaw* , rsc(tec<fcQS±» 
bx?-a i ok:M$t i 2 sxixeeifflgaoiaiffl! 

<k». "J-F21, 22**EH. Sri, Aufc£T»HS 
MffiLT*>6 y - FSrttK L^-r*. 
[ 0 0 3 9 ] B 1 2 *W*«BR«:«IILfc»B 
X^A(D»ffl0r&*. CCtlt mm*®& <M2 

ti***»attBJ*iLT»*3**J:!>K:LA: (KB 

[0 04 0] *fc *jBB«K:*$t»rtt, 8JJ!i*?*Ai 

0©Bfl»«:if±r*ttl*tU-C. *2attVU3>fflB 

£<£^ BB^H/^*BW«:flB«-*ci*Jr**4 
^9SW^f*6ti&. T&fr^ SHWMfiTgx#+S/ 
«Br». JSHOfiKKffcK <fc **#*^WB©^» 
*«0i#AuB4fc*hU**tt;iafctf>. SHHI ( 1 
0 0tfO/WK) SKlM***»I*fc»£. Au^ 
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t/c, *3S»W©J:5«:. ^{tSftJRT-l^AufiW 
©BB*^!;3>«B5tr3B±Kltt-r*ct«:j:0, 
»jtfc5©«B* h u**»fcft»rsc£#-CS* 
MWC, ^ffiSP9 (Hl#B) fr&OMBXH/** 
sc<t#rfc* (W3>MBfcJftB». <X 

[0 0 4 1 ] JICC SBfcBitt. X#**/«B£*RJffltt 

WB^^ft-SXf-AtflOffiartt^SC^/c^ ffiTgOx 

CiCC^O. »B«E*f§ttft:S*. »T«©x#+5/ 
BBrfctfttt*ffl±Sl**c£^B£*9. 

[ 0 0 4 2 ] *fc, *JBSWJC45l>rB. F e»*fctt 
CuJfeCD'J-K^U-A^ffiffl-r^/cfe, 
<> WB^f-A«ry-F7U-A(C-ft»fiE-r^Xg*> 

[0 04 3] #§B»W«:*ji,>r«, tr-zMOB 

7 ,r - ^ > d^JBtt©^ y * —2/ 3 > cc J: 0 « * ftffi«cc 

[0044] 3HC % 0 1 3R^ 1 4*#JHU"C*»W 

©80©nts«*»wrs. «e*©»B^f-A*flij5STs 

»^Btt«B«:**h*JS«Wltt^y* (S iO, ) ffi 

<Wi(r»5W» i *ofc. -«Kx#*S4flB 
«<3^Kffi{ta(BB i (fc^IHttBB ^ ttf tfltflMS&^t * 
fc«&CC«Mtt#3B<. fiTgOxsH+S^HBiftfflLT 

[0045] cnccwi/r*^feWr«, @ i tcw^b 

fc^W*»^KCCffl^6li*fflB^^A 1 OOSMigB 

A, ®{tT^^X^A^6ftO, »{fc**X$A#Sfi 
ibr 2 0 %«Tt* ^ C i <b b ? A * 

»J7(LCP) VOXHMttMBfrttB'r*. 3 6tc, 
0S5^©»B^^A(CKJW*BWTSC 

[0046] -e<D»fi*SCCOli-C«SttT* iKTOlto 
<-C&£. NSD^CDF e^X«Cu^<00. 1 
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-0. 2mm©?i^£J5fi©y- U-AtflMW 
^'J-F^U-Alhfc, TiO, 

<b-r*3tsai£*tfLCP. pps. spg^DiWt^ 

ifCfcD. »fAloe»Ti. C©tffflS*TA 
1 0 KG a P«0¥W«WW7 UAg^h3t 
(2 0 0 # CtC*5l^2^ragJg) . S*ffl (*2 5 
-<I>30wm) ©#>rw >y?-f + (Aug) 4"C9 

-6Ci«cJ:0«fcWkSl*ra±(*5*«fiE-r* (SI 2 
#JH) . *©»U±tt 5 i fcfc & W^W8P9 

b/cc^rn^o^fficc j: o , wnB^f* a i o igucteit 

TSo *©«. (BlW10A*»6»HUri>Sy-F» 

js»bu Wfi©«««:(»ur';-F2 
i v 22 *^br*»»}B(aa*««s** (■ 1 

M) . 

[004 7 ] 1 tt, ^©JLMftittrfc 

K]S57©j£lffi) ©Ett*&|6Lt3'£*fc 
«k Hij^(DJ:^CC^«^l<hUr, ii&J£Sttt©T i o, « 
*ffiffl-r*. HI 3tt. T i 0,©*fT* (Wt%) fC 
*rt-*J5St* (%) ©SHt*jftbfcfc©t?**. CC 

T i 0 2 (BWt^^-^A) (DMP10%t(i 
r5W*tt«Dfl»IKftiC TiO 

, \zmmv$>*). ^> **** ooHfiLb) -row 

0-15°/o©Mt«:«l^ S^SiO, (VU 

m p«Ht ««* -f •> 5* * * f a >«# o r «ibx ^ a * 
i^m<o»MimmfSi^mxLim^ c tic* o . 

JWtJKBtS (mJ/cm 2 ) ©JtMfcfcDTMWtt 
(N/cm J ) liWMU t«*-F»£* (%> »* 

[0 04 9] c©gffctt. ^WBWkj^t. «nx 

f-A*ffi<oc-c > c-Hiid*»*u 

*#>f *©«Ka&wttt*tiis 

-rs^6r*si*?te>ti*. *©*s*£0"C n#© 
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r4>&*>ofc. ctifc»t/T. «w«c<fcfttf. WS 

[005 0] IWC. H l 5Rtf@ l 6^#ILoo^ 

ibt, GaNStt£©WW> 

fck©r£>£. HI 5tt, ^feW©¥gft&7fcS§© 
KffiH. H16«, *©¥ffiHT*»K t©H©A- 
A' a(CjB^SB^©KffiH^Hl 5TNfe*. 
[0 05^1] BH*c«*i/fc¥»»«3aj§l«:*5^r 

-K2K 2 2<t««snri»*. KXX^l' OS® 

L • « % y — F 2 \s 2 2 ©»^*fijfic»ur»2*itt 

♦WHttCtKClHSSti&^trttft^. W^tt, C© 
{feCC^, 4 5KJEW©»KK«»3"&rv'>>hLfc 

[005 2] H*l/fcSi»WK:*>c»Ttt. ^t^T- 1 '. 

©±ffi«:ari©«Bi*2©««i^jsssti. 
ioA©Da»j, *n^n©7-<T4©»«*fiiK:wtf 

fc}Btt*W1-*. ^^^^ ^W7^74(0^>f 

1 i s«® 8 1 (DWm&'b s < a ^ J: 9 *i 
Tt>*. c©J:5K*ISW*Ci«cJ:D fc «H5f r 

Stir, K^JBtfr«-»CCKOUrc<5:*5T**. 
[0 05 3] CCT. H^l/feWtttRaOv^BR* 
1 3WiJ2©jl«SW©J: pffl^ b < tinffl©^ 

S^WT^<fc^a«S©4>©r*^ii^«. 1 

coztftrntLxa: m*.it* sicxtm^zns 

ci^rt-S. rfttoft. cn6©»^«:». »»»» 

[0054] *HtfcW«:*j«r»-C«, 3 m*:*^^ 

so ©^uMMEflat^n-cts. «*«. ffiflgsioA 
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X f A©J5#® 8 tC AW b tc&j/t&T 1 ' 6©#tt& 

[005 5] *Htt«K:*jc»rfl6«sn&»*»©«a 
iurtt. #feiftfi{CJ:OaSSn^YAG:Ce«« 
SPHWciOBigSftaY, 0, 
S : Eu (jftfe&fc) , (Sr, Ca, Ba t Eu)„ 

(PO« ) . - CI, . 3 (Ba. Ms. 

Eu. Mn) O - 8A1, O a URSStitt) tt£t»Vf 

[0 05 6] YAG : Ce»Wt«ft«3H»i*a 

[0 05 7]*»W(CffifflSti^^feK : f L <tL/rW, ± 

6ftS. b*>6A,S i C*W£W>ZnS 20 

[00 5 8] 9i*»«*MI« 1 0 AOWm (%MW& ) 

Kiwrr * c £ «c j: o Htt©5»*£»& c <t s. 
©raw-iife** ct < s»r a«n*Mffi£i/t:fc 

r»«^sns/tftttfi^»*i5to»siJ»oao 

[0 05 9] *fc. &7^*l©7^>hffi8^ai3 

E«©J»**«ac£#r**. -r&fefes^ioaffi 

fiaBH3K:A»-r*<!:, «tt**fifl>* 
<L 1/ r »±* 5 RV l> > X 9 £« bT*#SB©j«lt^ 

iRoasft*. 

7o-a^t (01 7 <3" > ) . *t±mm 40 

#*3^ftE&JtrjS^S*. «MWbJS»"r*C <fcfc J: 
cootie tt±»5»u>X9*»«-rsfr«:*6^i; 

aNHt3«*J<4. «±(*5<cBA3hfcStjl^U 
>Xfla5HSK U >X©#^i£»tf TKli±tt 5 rt©#K 

<i. «B©aAa«c«56(WiitlR*iBCl/ k Mltf*5 
©*Bfl«*fcttlfe*aHF-r ©^^hEBKBaSl* 50 
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[0 06 1 ] Jfcftfg^ 1 ' ^©ttB*©^^*^ 

a«#tt£*©it±f* 5 cc xai? z><dv. mm® 1 0 A 
ncims. *fc. u>x9«:±ta©$ 

10 ±{*©ig£<h[6j*iCt» U>Xt*tt (X#+MtfflM» fc 

m tim? h c t cc * o w© u > x 9 «r»sr 

[0 06 2 ] ttjt#5 *£a> sBB-raswt. 
S******** 1 ' CDftBfiClHE ( => - f" -f > ^> b 

R^l^OHtt^^^^u^^ 7?t/tfcJ:<f>. CO 

[0 06 3 ] B 1 7tCC(DX^>'n-S^ > r (017 

(r ) */ctt (3' > ) . »#«*£* , r*»£tt. 
oai/a**«aftrsci^r*&. 

[0 06 4] *CC, 0 1 8SO'S 1 9 ^#100^ 

©*^*fflC^fe©"C*4. 01 8tt, *^te^I©*® 

©0CDA-A' ^CC?&^gI5^©Brffi0^l§l 8r*a„ 
[0 06 5] HB«:WSL/fc*ai#«^i»«Cfct»r 
tt % 43M*fl#SW- 1" -e©TB«:nWJ^ffiipffl 

ti^. »*»^r *>6ftasn/c*«, m®9* 
^urnsisccmoasna. *wwwc*t»TB fc 

r ©HB©C»T*i©35nSiK:*5^rfciSWB8i©«MI 
r ©i>-fti©«B*6ttUStia*«:»brfcSWB 

[0 06 6] CCt, fti&fr\ m tt, «*tf* Ga 
P. GaA 1 As, GaAsP, InGaAlP, Ga 

4. ftCC, GaN*ttf4*. S i CXttft. ZnSe* 

WH. rtmiBN^tt^fllc^^t*?-©^^^/ 
01 57!jSB1 7tcKl/TluaiUfc<J:^CC. BHE©S* 
ft^«^fA l o©B»»l 0 AfcBASl***. 8i 



IS 

jjggH 0 A©fflgB©rtlt®±fc^tr*~*^ tt±<*5«: 

ft**** 1 " (DmmKztc&mmis?* c tec <t o , 

[0 067 ] «±k^ btczmmmu* *&©*«<*& 
mm<D»&fi&z&wM^ »b. 02o&t/0 

0 ) <DZtl?tl<D y - F» 2 1 * 2 2 cc^n^njSBlgP 

{t£0&c<!:#-c£& (02 1). W»0*ftW-Cflit> 
fc y - F ? u - a©*s WW* *-»© y - f t ^ u - 

y-Xffili U - F7 u-A±©fiBfi6tf £-HHt* 
[0 06 8 1 

»t *?iaffl»B©iB«Bx f - Aosamt» u < x < r 

[ 0 0 6 9 ] *fc, *«W«:J:ti«, ftftSmcftlM* 

Ufa «c fc c » r IWBR* £ -r A(omm t (DBttifi 
/J>3<fc*<fc5W»J£3ftt:i>*. c©<fc5«:1lteW* 

[0 07 0] S6«c. »BXf:A©« 

y-F?*-*:/***©'^*-^ 
[0 07 1 ] *«WCCJ:titf. wEoar*»*w 

A©®flg»ogA3tfs*\ »iBSs©iaaw)rtS 

r, »&*«^©*^**m>r*fe, » 
fe**©tis©4»i8ife*:^tt* cn6©aos©iss**T 

[0 07 2] ja±WHl/fc<fc5K. *«B«Cj:n«, * 
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©R9fflG*«#W<* 1«Hltt**U £#$£©15 

y y ^ H*£Ar&6. 

[01] *«M(D*3»(*»5^«©KffiB (02 ©A - 

[02 ] ^^©^^^©©^MS. 
[03] ^ftMOWHB^f-AOR^ffiH. 
[04] 03©A-A' $Kiy&5S&#©»rM0. 
[05] *^©^»*«^K©«fiXg©7a-^ 

[06] **W©S±ffl^-^SiWII^^A©KH 
0o 

[07] ^RWcoSJJB^-xaoKffiHRWfflia. 

[08] *»^©«iB^f-A(oKasHac;¥ffiia. 
[09] *^<D¥^^^g© 3 fM0^a f BT®0«, 

[010] **W©#f±ffl^-^®i»JliXf A(DKffi 
[011] *ffe|8©Sihffl^-^SSiWI!i^^A©Kffi 
[012] *»W©»Blx^A©|(fiBH. 

[013] ^mmmt^^^^omx^cx^^M 

*©K{b*5W"»ttBI. 

[014] ^aj©^^MS^ct5Sif*©^b^7iv 
T«H40. 

[015] $&l8©¥£#&*£fi©»r®0 (016© 
A-A' «CC»5»») . 
[016] *^H^o*^<*^c^© J l i ®0. 

[017] #*w©*»*«*KB©iiaxs©7o- 

^*-h0. 

[018] *»W©^^»«KB©KBH (019© 
A-A' »c»5»» - 
[019] *»^©^«(*»3fc«fi©^ffi0. 

[020 ] *jsfH«c«c>6nfty-F7u-A©nB 

[02 1] *«W©^--><SEii-Tl©WBI^^A©»f 
®0. 

[022] «^©*»fl**»«©Kffla. 

[02 3] ^©^HB^^A©^^. 

[02 4] 02 3©A-A* ^CCS^S^©K®0. 

k r , r ^ftwafrT- 

3 Ag^l- 

4 ^>f r ^>^7^i' (AulB) 

5 *aatt«i!i©8±(* (2/y3>m x#+5/« 

R) 

7 «it^f-A©ia« 

I 8 SIM 
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□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . ■ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




GRAY SCALE DOCUMENTS 



JZf LINES OR MARKS ON ORIGINAL DOCUMENT 



